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3 Technical Data 

3.1 Description of the System 

Ozone generators are systems for the generation of ozone up to 13 %wt. The feed 
gas is either air or oxygen. Main components are the water cooled ozone generator 
and the electric power supply unit. 
 

3.2 System Identification 

 
These operating instructions are part of the   ozone generator se-
ries GSO. There is a machine plate on the GSO series ozone generators. An exem-
plar is shown here for the system type GSO 30 
 

 

Fig 3-1: Machine plate 

 
A machine plate has been attached on the ozone generator of the GSO series, con-
taining the most important data.  
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3.3 System Dimensions and Weight 

The following tables show the system dimensions and weight of the GSO series. 
 
Type GSO 10 GSO 20 GSO 30 GSO 40-06 GSO 50  
Width 34 36 in 
Depth 12 19 in 
Height 31.5 63 in 
Weight 180 190 190 410 640 lbs 

Table 3-1: System dimensions and Weight 

 

Fig 3-2: View of GSO 10 to 30 

 

 

Fig 3-3: View of GSO 40-06 and 50 
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3.4 Nominal Capacity 

Nominal capacity (with a cooling water temperature of 59°F at the input) 
Feed gas: Air or oxygen 
 
Type GSO 10 GSO 20 GSO 30 GSO 40-06 GSO 50

Feed gas Air O2 Air O2 Air O2 Air O2 Air O2  
Nominal production 15 30 25 50 46 100 80 200 203 400 g/h 
Nominal ozone con-
centration 

≈1.5 ≈7 ≈2.3 ≈7 ≈1.7 ≈7 ≈1.5 ≈7 ≈2.0 ≈7 wt % 

Feed gas requirement 0.47 0.19 0.57 0.32 1.28 .64 2.53 1.26 4.93 2.53 ft3/min 
(NPT) 

Setting range, ozone 
production 

15...100 10...100 10...100 % 

Coolant requirement 0.050 0.11 0.22 0.44 ft3/min

Mains voltage  230 ±10%, 1-phase 230 ±10%, 1-
phase 

460 ±10%, 3-
phase 

VAC 

Mains frequency 48-62 48-62 Hz 
Mains power consump-
tion 

1.5 2.5 5.0 10.5 6.5 AAC 

Electric power con-
sumption 

0.35 0.6 1.15 2.4 4.5 KVA 

Mains performance 
factor 

0.99 0.99 0.95 cosϕ 

Table 3-2: Nominal capacity data 

 

3.5 Connection to Electrical Power Supply 

The power connection is ensured by a Unit plug (L1/N/PE) or a Unit plug GSO 50 
(L1/L2/L3/N/PE). The series fuse must meet the local regulations and the specified 
performance values. 
The power set point value can be set externally by using a signal from 0 to 20 mA 
(see electrical connection diagram). 
It is possible to start the operating system by using an external voltage source  
(+15 ..+24V direct voltage), if this type of setting has been selected on the control 
terminal. 
Potentially free relay contacts are available for Multi-input warning and Set point 
int/ext. 
 

3.6 Ambient Conditions 

Specifications of the Ambient conditions to be used at the EFFIZON®- GSO - 
ozone generators: 
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Type GSO 10 GSO 20 GSO 30 GSO 40-06 GSO 50  
Ambient temperature for 
operation 

41 - 95 41 - 95 °F 

Ambient relative humidity 
for operation 

< 70 < 70 % rel H. 

Ambient temperature for  
Transport and storage 

-4 - 140 -4 - 140 °F 

Ambient relative humidity 
for Transport and storage 

< 70 < 70 % rel H. 

Protection type for instal-
lation 

IP 32 IP 32  

Power dissipation to the 
environment 

100 200 200 400 700 W 

Table 3-3: Ambient conditions 

 

3.7 Specification of Feed Gas and Cooling Water 

Specifications of the gases to be used in the EFFIZON®- GSO - ozone genera-
tors: 
 

 Oxygen from 
liquid tanks 

Oxygen from air sepa-
ration plants 

Air  

Oxygen concentration 
99.5...99.9 

85...95 
(93 standard) 

21 Vol% 

Water content <4 <4 <4 ppm 
Atmospheric dew point <-94 <-94 <-94 °F 
Content of hydrocarbons <20 <20 <20 ppm 
Nitrogen content >1000 

after consultation
>1000 

after consultation
 ppm 

Solids content particle free 
(filter 0.1μm) 

particle free 
(filter 0.1μm) 

particle free 
(filter 0.1μm) 

 

Table 3-4: Requirements placed on the feed gas 

 
 
Specifications of the coolants to be used in the EFFIZON®- GSO - ozone gene-
rators 
 
Drinking water can be used as coolant. When other fluids are used, at least the fol-
lowing values must be observed:  
 

No rust or iron particles 
No indissoluble or corrosive components 
Iron              <  0.3 mg/l 
Manganese     <  0.05  mg/l 
Chloride    <  100 mg/l 

ATTENTION 
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3.8 Operating Data of the Ozone Generator 

Feed gas: Air and oxygen 
 
Type  GSO 10 GSO 20 GSO 30 GSO 40-06 GSO 50 

Feed gas  Air O2 Air O2 Air O2 Air O2 Air O2 

Inlet pressure psi g 36 – 72 36 – 72 

Outlet pres-
sure 

psi g 21.5 7.25 21.5 7.25 21.5 7.25 21.5 7.25 21.5 7.25

Temperature °F 41 - 95 41 – 95 

Gas flow 
range 

SCFM 0.051 
-0.57 

0.038 
-0.41 

0.051
-0.57 

0.038 
-0.41 

0.19 
-1.33 

0.13
-0.95

0.25 
-3.10 

0.22 
-2.21 

0.63 
-4.93 

0.28
-3.60

Ozone con-
centration 
range 

wt % Air: up to 4.5 O2 up to 13 
Air: up to 4.5 
O2: up to 13 

cooling water 
pressure max 

psi g 72.5 72.5 

Cooling wa-
ter pressure 
min 

psi g 29 29 

Table 3-5: Operating parameters, feed gas 
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3.9 P&I Diagram 

 
------------  scope of delivery ends here 

Fig 3-4: P&I Diagram 
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4 Description and Function of the System 

4.1 System Function 

This section gives you an overview of the system’s operation and components. 

4.2 System Components 

Ozone generator with ozone generating elements 
The ozone generator is designed as a water-cooled tubular heat exchanger, to allow 
the effective elimination of heat resulting from the production of ozone. 
The pipes in the ozone generator serve as gas discharge pipes, in which the ozone 
generation takes place in accordance with the "silent electrical discharge" principle. 
Electrodes are arranged in the gas discharge pipes which are separated from the 
pipes by a glass dielectric. A middle frequency high voltage, adjustable in order to 
adapt to the ozone production desired, is applied to these electrodes. 
Energy supply 
The converter is part of the energy supply of an ozone system. Its task is to adapt the 
ozone production to the respective requirements through variable adjustment of the 
electrical output voltage. The converter supplies a single phase, middle frequency 
output voltage, which is transformed by the high voltage transformer to the high vol-
tage of approx. max 8 kV required for ozone production.  
Fittings 
The fittings and monitoring instruments, included in the delivery scope as standard, 
allow safe handling of the ozone system and protect it against damage or destruc-
tion.  
 

 

Fig 4-1: Inside view of the system GSO 10 to GSO 20  
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Fig 4-2: Inside view of the system GSO 30  

 
Legend, mechanical      Legend, electrical 

 

Table 4-1: System legend mechanical/electrical GSO 10  to GSO 30 

 

 

Pos. No.:       RI-No.: Designation             
 

1  02.00.01 Pressure reducer 
2  02.00.02 Temperature monitor 
3  02.00.03 Ozone generator 
4  02.00.04 Pressure gauge 
5  02.00.05 Flow meter  

with needle valve 
6  02.00.06 Solenoid valve 

Pos.:  Designation     Pos.: Designation    
 

a. Axial fan g.  Intermediate circuit throttle 
b.  Net filter h.  High voltage transformer 

with temperature switch 
 c.  Module converter A   i.  Temperature switch 
 d.  Module converter B   j.  Solenoid valve 
 e.  Module converter C   k.  Module display 
 f.  Module converter D 
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Fig 4-3: Inside view of the system GSO 40-06 

 
Legend, mechanical      Legend, electrical 

 

Table 4-2: System legend mechanical/electrical GSO 40-06 

 

 

Fig 4-4: Inside view of the system GSO 50 

Legend, mechanical      Legend, electrical 

 

Table 4-3: System legend mechanical/electrical GSO 50 

 

Pos. No.:       RI-No.: Designation             
 

1  02.00.01 Pressure reducer 
2  02.00.02 Temperature monitor 
3  02.00.03 Ozone generator 
4  02.00.04 Pressure gauge 
5  02.00.05 Flow meter  

with needle valve 
6  02.00.06 Solenoid valve 

Pos. No.:       RI-No.: Designation             
 

1  02.00.01 Pressure reducer 
2  02.00.02 Temperature monitor 
3  02.00.03 Ozone generator 
4  02.00.04 Pressure gauge 
5  02.00.05 Flow meter  

with needle valve 
6  02.00.06 Solenoid valve 

Pos.:  Designation     Pos.: Designation    
 

a. Axial fan g.  Intermediate circuit throttle 
b.  Net filter h.  High voltage transformer 

with temperature switch 
 c.  Module converter A   i.  Temperature switch 
 d.  Module converter B   j.  Solenoid valve 
 e.  Module converter C   k.  Module display 
 f.  Module converter D         l.     DC capacitors 
                                            m.      Net choke 

Pos.:  Designation     Pos.: Designation    
 

a. Axial fan g.  Intermediate circuit throttle 
b.  Net filter h.  High voltage transformer 

with temperature switch 
 c.  Module converter A   i.  Temperature switch 
 d.  Module converter B   j.  Solenoid valve 
 e.  Module converter C   k.  Module display 
 f.  Module converter D           
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4.3 Overall View 

 

Fig 4-5: Overall view of the system GSO 10 to 30 

 

Fig 4-6: Overall view of the system GSO 40-06 to 50 

Legend: 
1. Input / output of ventilator 6. Pressure reducer 
2. Power switch 7.  Inlet feed gas /outlet process gas  
3. Power supply socket  8. Inlet/outlet cooling water 
4. Ext. set point value (X11) 9. Display (operation panel) 
5. Ext. interface (X12) 10.Flow meter with needle valve     

11. Pressure gauge 

Table 4-4: System legend Overall view GSO 10 to GSO 50 
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4.4 Ozone Generation 

Next to fluorine, ozone is the strongest 
oxidizing agent, and when correctly 
applied, able to contribute enormously 
to improve the condition of our life and 
environment. When compared to other 
oxidizing agents, the advantage of 
ozone is that, aside from the reaction 
products, only oxygen develops - no 
toxic residue must be disposed. Ozone 
has been known for more than 100 
years, and has proven itself as an envi-
ronmentally friendly oxidizing agent in 
many areas of application. 
Ozone is produced technically through 
silent electrical discharge from oxygen-
ous feed gases, typically air or oxygen, 
by special ozone generators.  

Fig 4-7: Ozone generation principle 

 
During the ozone synthesis process at 
first oxygen molecules are split through 
the supply of energy. The resulting 
oxygen atoms react with oxygen mole-
cules to form ozone, whereby heat is 
released which has to be dissipated by 
cooling  
Ozone formation takes place between 
two electrodes, which are isolated from 
each other by a dielectric made of 
glass or ceramic and by a small gap. A 
high voltage, middle frequency, unilate-
rally grounded alternating current is 
applied to the electrodes. The oxygen-
ous gas flows through the gap, result-
ing in ozone generation in the electrical 
field. 

 
 
 
 

Fig 4-8: Ozone generator principle 

Ozone generation principle 

Ozone 
molecule 

Oxygen 
molecule 

Oxygen 
atom 

Schematic presentation of the 
discharge in an ozone genera-

tor 

High voltage 
transformer 

Gas gap 

Dielectric 

High voltage 
electrode 

Earth electrode 
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11.2  Certificate in Accordance with the EMC Directive 
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11.3 EG-Declaration of Conformity 

 
Hersteller:    
Manufacturer::
    

WWEEDDEECCOO  GGmmbbHH    
BBoosscchhssttrr..  66  

  DD  --  3322005511  HHeerrffoorrdd  

Anlagen-Typ: 
Construction Version: BBaauusseerriiee  --  GGSSOO  Produktbezeichnung: 

Product-Name:  
OOzzoonnaannllaaggee  

Herstellernummer: 
Factory-Number 

SSiieehhee  TTyyppeenn--
sscchhiilldd  

: Baujahr: 
Year of Construktion:  

22000044  

 
Wir erklären, dass das vorgenannte Projekt (Druckgerät) hinsichtlich seiner Konzeption, der 
Bauart und den Ausführungen den grundlegenden Sicherheits- und 
Gesundheitsanforderungen mit den nachfolgend aufgeführten Richtlinien konform ist: 
We herewith confirm, that the above mentioned Project (Pressure equipment) is in accordance  with the below mentioned direc-
tives of the European Community. Design, completion and applied test procedures followed the guiding rules / regulations as 

stated below in order to fulfill the general safety and health requirements of the EU. 

RRiicchhttlliinniiee  9988//3377//EEGG  
DDiirreeccttiivvee  9988//3377//EECC  

ddeess  EEuurrooppääiisscchheenn  PPaarrllaammeennttss  uunndd  ddeess  RRaatteess  vvoomm  2222..  JJuunnii  11999988  
zzuurr  AAnngglleeiicchhuunngg  ddeerr  RReecchhttss--  uunndd  VVeerrwwaallttuunnggssvvoorrsscchhrriifftteenn  ddeerr  
MMiittgglliieeddssttaaaatteenn  ffüürr  MMaasscchhiinneenn..    
of the European Parliament and of the Council of 22 June 1998 on the approximation of the 
laws of the Member States relating to machinery 

RRiicchhttlliinniiee  
7733//2233//EEWWGG  
DDiirreeccttiivvee  7733//2233//EEEECC  

ddeess  RRaatteess  vvoomm  1199..  FFeebbrruuaarr  11997733  zzuurr  AAnngglleeiicchhuunngg  ddeerr  RReecchhttss--
vvoorrsscchhrriifftteenn  ddeerr  MMiittgglliieeddssttaaaatteenn  bbeettrreeffffeenndd  eelleekkttrriisscchhee  
BBeettrriieebbssmmiitttteell  zzuurr  VVeerrwweenndduunngg  iinnnneerrhhaallbb  bbeessttiimmmmtteerr  
SSppaannnnuunnggssggrreennzzee  
of 19 February 1973 on the harmonization of the laws of Member States relating to electrical 
equipment designed for use within certain voltage limits 

RRiicchhttlliinniiee  9977//2233//EEGG  
((nnaacchh  AArrtt..33,,  AAbbss..  33))  
DDiirreeccttiivvee  9977//2233//EECC  
((ppaarraa..33,,  iitteemm  33))  

ddeess  EEuurrooppääiisscchheenn  PPaarrllaammeennttss  uunndd  ddeess  RRaatteess  zzuurr  AAnngglleeiicchhuunngg  
ddeerr  RReecchhttssvvoorrsscchhrriifftteenn  ddeerr  MMiittgglliieeddssttaaaatteenn  üübbeerr  DDrruucckkggeerräättee    
of the European Parliament and of the council of 29 May 1997 on the approximation of the laws 
of the Member States concerning pressure equipment 

RRiicchhttlliinniiee  
8899//333366//EEWWGG  
DDiirreeccttiivvee  8899//333366//EEEECC  

ddeess  RRaatteess  vvoomm  33..  MMaaii  11998899  zzuurr  AAnngglleeiicchhuunngg  ddeerr  
RReecchhttssvvoorrsscchhrriifftteenn  ddeerr  MMiittgglliieeddssttaaaatteenn  üübbeerr  ddiiee  
eelleekkttrroommaaggnneettiisscchhee  VVeerrttrräägglliicchhkkeeiitt  
of 3 May 1989 on the approximation of the laws of the Member States relating to electromag-
netic compatibility 

Harmonisierte Normen 
Harmonized Standards 

Nationale Normen/Spezifikationen 
National Harmonized Standards 

EENN  229922  EENN  11005500  EENN  6611000000    VVDDII  44550000  VVDDEE  00441133    

EENN  441144  EENN  5500008811  EENN  6600220044    VVDDEE  00110000  AADD  22000000    

EENN11004433  EENN  5500008822      VVDDEE  00111133  BBGGVV--RRiicchhttlliinniiee    

 
 Herford, den    
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11.4 Electrical Connection Diagram  

 
 

 
 
Legend: 
 
1... Power connection      (X1), different for GSO, L1/L2/L3/N/PE directly connected 

to netfilter 
2... External set point value (X11) 
 
External interface  (X12): 
 
3... External release 
4... External set point value 
      (contact closed) 
5... Multi-input warning 
      (contact closed) 

GSO 10/20/30/40-06, GSO 50

F1 
M 10 A 

L1 N PE 

0...20 mA 0...+24 V

Relaycontacts
(isolated)

1(+) 2(-) 1(+) 2(-) 3 4 5 6

1 5 432 

X1 X12X11
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11.9  Performance Curves 

11.9.1 Performance Curves GSO 10 – Oxygen 
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EFFIZON ® - Ozone generator
GSO 10

Performance data
Oxygen, Tcw = 59 °F, p = 7 psig

V gas =0.10m³/h
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11.9.2 Performance GSO 20 – Oxygen 
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EFFIZON ® - Ozone generator
GSO 20

Performance data
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11.9.3 Performance GSO 30 - Oxygen 
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EFFIZON  - Ozone generator
GSO 30

Performance curve
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Vgas=0.25 m 3/h 

Vgas=0.50 m 3/h 

Vgas=1.25 m3/h

Vgas=1.00 m 3/h 

Vgas=0.75 m 3/h 

Vgas=1.50 m 3/h 

®



 
 
 
 

Operating instructions                                                     Series GSO 
 

 
GSO_Series_Englisch_2008[11].doc -Vol. I - 
Small Systems Rev.0 
Subject to change without notice. 88/101 

11.9.4 Performance GSO 40-06 - Oxygen 
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EFFIZON ®  - Ozone generator
GSO 40-06

Performance curve

Oxygen, Tcw = 59°F, p = 7 psig

Vgas=0.50 m 3 /h

Vgas=1.00 m 3 /h 

Vgas=2.00 m 3 /h
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11.9.5 Performance GSO 50 - Oxygen 
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EFFIZON® - Ozone generator
GSO 50

Performance data
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11.9.6  Performance GSO 10 – Air 

 

0 

5 

10

15

20

25

30

35

40

45

50

55

0 10 20 30 40 50 60 70 80 90 100
power consumption [%]

O
zo

n
e 

co
n

ce
n

tr
at

io
n

 [
g

/m
³(

N
T

P
)]

EFFIZON ® - Ozone generator
GSO 10

Performance data

Air, Tcw = 59 °F, p = 22 psig

Vgas=0.09m³/h

Vgas=0.27m³/h

Vgas=0.45m³/h

Vgas=0.77m³/h
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11.9.7  Performance GSO 20 – Air 
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EFFIZON ® - Ozone generator
GSO 20

Performance data
Air, Tcw = 59 °F, p = 22 psig

Vgas=0.27m³/h 

Vgas=0.09m³/h 

Vgas=0.45m³/h 

Vgas=0.77m³/h 

Vgas=0.90m³/h 
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11.9.8  Performance GSO 30 - Air 
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EFFIZON ® - Ozone generator
GSO 30

Performance curve

Air, Tcw = 59 °F, p = 22 psig

Vgas=0.50 m 3/h

Vgas=1.00 m3/h 

Vgas=1.75 m3/h 
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11.9.9 Performance GSO 40-06 - Air 
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11.9.10 Performance GSO 50 – Air 
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Gas Flow Meter Calibration Curve GSO 10/20  
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11.9.12 Gas Flow Meter Calibration Curve GSO 30 
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11.9.13 Gas Flow Meter Calibration Curve GSO 40-06 
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11.9.14 Gas Flow Meter Calibration Curve GSO 50 
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